Introduction
Aicardi syndrome is an X-linked de novo autosomal recessive condition characterized by a triad of symptoms: spasm in flexion, agenesis of the corpus callosum, and a number of ocular abnormalities.
1,2 These include microphthalmia, atrophic choroiditis, coloboma of the optic nerve, and unusual papillary proliferations of the retinal pigment epithelium (RPE) termed lacunae. 3, 4 Other associated symptoms include congenital defects of the ribs and vertebrae, as well as brain abnormalities such as intracranial cysts or tumors, cortical polymicrogyria, periventricular heterotopia, cysts of the choroidal plexus, and asymmetry of the hemispheres. 2 About one-third of Aicardi Syndrome patients have costovertebral defects leading to severe scoliosis. 5 Patients may also have hemivertebrae, butterfly vertebrae, fusions of ribs or vertebrae, and missing ribs. While the exact gene causing Aicardi Syndrome has not yet been identified despite attempts at whole exome sequencing and deletion analysis, the location of the gene is likely in the Xp22 locus. [6] [7] [8] As such, Aicardi Syndrome is reported only in females due to the gene's location on the X chromosome. In males, the hemizygous single X chromosome renders it lethal, unless the individual happens to have an XXY genotype. 2 Aicardi Syndrome has been noted to decrease life expectancy, and there appears to be a high risk of death during infancy and between the ages of four and 16, after which point risk of death decreases. 9 The chorioretinal lacunae are considered pathognomonic to the diagnosis of Aicardi Syndrome. 2, 10 Ophthalmoscopically, they are multiple and bilateral with increased pigmentation at the border. They are scattered throughout the fundus although clustered posteriorly. Colobomas are likewise characteristic of the disease, although not diagnostic. 4 No intraocular inflammation is associated with Aicardi syndrome, the RPE may be hypo-or hyperpigmented, and there is an absence of photoreceptors. 2 Total blindness is often rare, but possible.
The purpose of this report is to document an unusual case of Aicardi syndrome with histopathologic examination of the brain and eyes in which nuclei were observed under the posterior lens capsule.
Case report
The patient was a 20-year-old woman with a history of Aicardi Syndrome who presented to the Emergency Department (ED) of The Mount Sinai Hospital in acute respiratory distress after recovering from a recent case of the flu. Tracheostomy and gastrostomy tubes were in place on arrival. Emergency Medical Services reported that the patient had dyspnea, hypoxia, and severe bleeding from the tracheostomy tube. The patient continued experiencing severe respiratory distress in the ED, followed by bradycardia. She subsequently went into pulseless electrical activity and asystole. Given the patient's "Do Not Resuscitate" status, no cardiopulmonary resuscitation efforts were initiated, and she was declared dead. The patient's family had abandoned her upon learning of her diagnosis, and as a result, she became a ward of New York State under the care of Catholic charities. She had been institutionalized her entire life in several facilities throughout New York City.
The patient had severe mental retardation, a seizure disorder, severe scoliosis and numerous contractures, and was bilaterally blind and mute. She had been examined by the ophthalmologist working at The Cardinal Cooke Center about two months prior to her death. He noted that she sensed no light perception bilaterally. The external examination revealed microphthalmic eyes. The corneas were clear. The anterior chambers were grossly clear. The pupils were miotic and unresponsive to light. Fundus examination revealed bilateral optic nerve colobomas with "degenerative retinal changes."
The postmortem examination revealed findings consistent with her clinical history of Aicardi Syndrome including agenesis of the corpus callosum, microphthalmia, macrotia, and scoliosis. The cause of death was severe acute and chronic pneumonia with interstitial fibrosis and pleural adhesions.
Gross examination of the eyes ( Fig. 1 ) revealed a right eye measuring 17x19x18mm. The globe transilluminated normally. There was a cystic structure on the posterior aspect of the globe adherent to and part of the globe that measured 3x3x3mm. The cornea was opalescent and measured 10x10mm. The globe was opened horizontally. There were many focal pigmentary abnormalities, or lacunae (Fig. 2) , throughout the retina, with a coloboma adjacent to the optic nerve that was devoid of pigmentation ( Fig. 1) . Similar findings were noted in the left eye.
Microscopic evaluation of the right eye revealed a normal medial rectus muscle, and there were focal calcifications noted on Tenon's capsule. There was postmortem diminution in the corneal endothelial cell population. The anterior chamber and anterior chamber angle structures were normal. The iris showed post-mortem vacuolation of the pigment epithelium. The ciliary body displayed abnormal, hypoplastic ciliary processes and pars plana. The vitreous was clear. The lens showed 360°of subcapsular epithelium. There was some liquefaction of the cortex. Pigment was present on the posterior lens capsule, which was also notable for the presence of intact nuclei. The choroidal blood vessels were dilated and suffused with mononuclear inflammatory cells. There was an artifactitious retinal detachment. No photoreceptors were present. There were many areas of retinal hypoplasia throughout. In some areas, there were chorioretinal adhesions where the retinal pigment epithelium (RPE) was absent. RPE hyperplasia in the form of characteristic lacunae was found at the edge of these areas (Fig. 3 ). There were no ganglion cells or nerve fiber layer. At the site of the expected optic nerve, there was a coloboma attached to a cystic structure lined by abortive RPE. The RPE throughout showed misshapen cells and areas of hyperplasia alternating with RPE loss. In some areas where the RPE was lost, there was fibrous metaplasia. There was focal Neuropathology identified microcephaly (710 g), polymicrogyria, no discernable lateral geniculate bodies, subependymal gray matter heterotopias, and agenesis of the corpus callosum (Fig. 4) with associated Probst bundles and perpendicular radiating medial gyri at the edge of each lateral ventricle replacing the normal architecture of each cingulate gyrus.
Discussion
In 1965, Jean Aicardi and colleagues presented a three-paragraph report describing the three characteristic findings of a new syndrome: spasm in flexion, agenesis of the corpus callosum, and ocular abnormalities. 1 The hallmark ocular finding in Aicardi Syndrome is chorioretinal lacunae, which are well-circumscribed full-thickness defects of the RPE and choroid. 3, 4 Additional features include microphthalmia, atrophic choroiditis, and coloboma of the optic nerve. 2 The present case of a 20-year-old female demonstrates some of these features that typify the syndrome, but also introduces certain unusual qualities such as the age of the individual and the presence of a thickened posterior lens capsule with intact nuclei. First, this individual lived until the age of 20 years. She succumbed to pneumonia, the most common cause of death in patients with her disease. 11 While early reports of Aicardi Syndrome suggested a severely poor survival rate of 40% at 15 years, 12 more recent findings suggest a slightly more optimistic outcome, with survival rates up to 60% at 27 years. 9 Regardless, with a median survival of 18 years of age, even with diligent family advocacy and care, Aicardi Syndrome remains a very deadly disease. 13 Another feature of this case is the existence of a thickened posterior lens capsule with intact nuclei (Fig. 5) . Among all the many ophthalmic abnormalities that define and contribute to Aicardi Syndrome, a thickened posterior lens capsule is not one of them.
Finally, we remark on the existence of microphthalmia as a constant feature of Aicardi Syndrome. Jean Aicardi himself estimated that approximately 40 of the 450 cases of Aicardi Syndrome he encountered had accompanying microphthalmia. 2 In a study of 75 eyes with Aicardi Syndrome, Fruhman et al. found that 22.5% of right eyes and 12.5% of left eyes also exhibited microphthalmia. 14 At birth, the normal human eye has an axial length of 17mm, which is roughly the size of the postmortem eyes. As the child grows and develops, the eye undergoes a "myopic shift" and develops an axial length in the emmetropic eye of 25mm. In eyes that do not see as a result of cataract, persistent fetal vasculature (PFV or PHPV), untreated retinopathy of prematurity (ROP), the lack of formed image on the retina is now thought to produce the microphthalmic eye. In fact, the thickened posterior lens in this case could have been the result of an undiagnosed comorbid cataract rather than Aicardi Syndrome itself.
15,16
Conclusions
This case demonstrates the standard characteristics of Aicardi Syndrome while also introducing certain unusual findings that could further diversify the symptoms distinctive of the disease. Additionally, we provide insight into microphthalmia as a consistent feature of Aicardi Syndrome.
Patient consent
Consent to publish the case report was not obtained. This report does not contain any personal information that could lead to the identification of the patient.
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